What is claimed is: 



1 . A method for detecting acetylcholinesterase in a brain of a patient, comprising: 
(a) administering to the patient a detectable amount of a compound of a general formula I 




O 



I 

or a pharmaceutical^ acceptable salt thereof, the compound comprising one or more radioisotopic 
atoms selected from the group consisting of carbon-11, fiuorine-18, iodine-123, and bromine-76, 
wherein: 

q is -(CH^-, — CH=CH— , — CHCH 3 , — C(CH 3 ) 2 , oxygen, sulfur, or — NR 2 ; 

X is oxygen or sulfur, 

Yis-<CH 2 ) n -; 

L is phenyl or — (CVCgJalkyl— phenyl, wherein said phenyl is optionally substituted with one 
or more — <C 1 -C 6 )alkyl or halo groups; 
\s— (d-CgJalkyl; 
R 2 is hydrogen or— (C 1 -C s )alkyl; and 
n and m are independent integers ranging from 1 to 3; 
with a proviso that the compound is not that of formula II 




O 



(b) imaging the brain to generate a brain image showing a distribution and relative amounts 
of acetylcholinesterase in the brain. 

2. The method of claim 1 , wherein the compound is administered intravenously. 
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3. The method of claim 1 . wherein the compound comprises a carbon-1 1 atom. 

4. The method of claim 3, wherein R* comprises the carbon-1 1 atom. 

5. The method of claim 1 , wherein the imaging comprises performing PET or SPECT. 

6. A method for diagnosing, estimating the severity of, or monitoring the progression of 
a dementia in a patient, comprising: 

(a) administering to the patient a detectable amount of a compound of a general formula I 




I 

or a pharmaceutical^ acceptable salt thereof, the compound comprising one or more radioisotopic 
atoms selected from the group consisting of carbon-1 1, fluorine-1 8, iodine-123, and brornine-76 T 
wherein: 

q j s — (CH 2 ) m — , — CH=CH— , — CHCH 3 , — C(CH 3 ) 2 , oxygen, sulfur, or — NR 2 ; 

X is oxygen or sulfur: 

Yis-(CH 2 ) n -; 

L is phenyl or— (C^-Cgjalkyl— phenyl, wherein said phenyl is optionally substituted with one 
or more — (C t -C 6 )alkyi or halo groups; 
R 1 is — (CrCJalkyl; 
R 2 is hydrogen or — (C^-CJalkyl; and 
n and m are independent integers ranging from 1 to 3; 
with a proviso that the compound is not that of formula II 
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(b) imaging the brain of the patient to generate a brain image showing a distribution and 
relative amounts of acetylcholinesterase in the brain. 

7. The method of claim 6. wherein the dementia is Alzheimer's disease. 

8. The method of claim 6, wherein the compound Is administered intravenously. 

9. The method of claim 6, wherein the compound comprises a carbon-1 1 atom. 

1 0. The method of claim 9, wherein R 1 comprises the carbon-1 1 atom. 

11. The method of claim 6. wherein the imaging comprises performing PET or SPECT, 

1 2. A method for detecting acetylcholinesterase in a brain of a patient, comprising: 
(a) administering to the patient a detectable amount of a compound of a formula II 




or a pharmaceutical^ acceptable salt thereof; and 

(b) imaging the brain to generate a brain image showing a distribution and relative amounts 
of acetylcholinesterase in the brain. 

13. The method of claim 12. wherein the compound is administered intravenously. 

14. The method of claim 12, wherein the imaging comprises performing PET or SPECT. 

1 5. A method for diagnosing, estimating the severity of, or monitoring the progression of 
a dementia in a patient, comprising: 

(a) administering to the patient a detectable amount of a compound of a formula II 




O 

-23- 



or , phanoaeeuScally acceptable salt thereof. »™> , dis6ibu to amJ 

(b) imaging » t«ain o' ^ to 9eneraW 3 
^(ve etnouots of acetylcholinesterase ir, the bra*. 

16 . ^e^ooo.c.s.rat^eratnwoera^^zbe^s^. 

17 . ^ ntem* otdaira .5. „ ^oisterad io—. 

18 . Th e m e^o fd a im 15..bera^e l ra^oorap*ospe* m to 9 PETorSPECT. 
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